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DETAILED ACTION 

Priority 

1 . Applicant's claim for the benefit of a prior-filed application under 35 U.S.C. 1 19(e) 
or under 35 U.S.C. 120, 121, or 365(c) is acknowledged. 

Information Disclosure Statement 

2. The information disclosure statement (IDS) submitted on 05/18/2004 has been 
considered and made of record by the examiner. 

Claim Objections 

3. Claims 1, 11, 18, 19, and 45-51 are objected to because of the following 
informalities: As to claims 1, 11, 18, 19, 45 and 49-51 "channel spectrum estimate is 
usable to compute" needs to be replaced by a positive recitation, e.g. channel spectrum 
estimate is used to compute . Appropriate correction is required. 

Claim Rejections - 35 USC §112 
The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

4. Claims 1-10, 12-15, 18-37, and 49-56 are rejected under 35 U.S.C. 112, first 
paragraph, as failing to comply with the enablement requirement. The claim(s) contains 
subject matter which was not described in the specification in such a way as to enable 
one skilled in the art to which it pertains, or with which it is most nearly connected, to 
make and/or use the invention. Regarding the above claims applicant fails to disclose 
definitions for major and minor echoes in a way to enable one skilled in the art to 
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distinguish between the two. Applicant also fails to discloses how the major echoes 
have been identified. 

5. Claims 1-10, 12-15, 18-37, 49, and 50-56 are rejected under 35 U.S.C. 
112, first paragraph, as failing to comply with the enablement requirement. 
The claim(s) contains subject matter, which was not described in the 
specification in such a way as to enable one skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and/or use the 
invention. Regarding the above claims applicant fails to disclose how the 
number of major and minor echoes have been counted in a way to enable 
one skilled in the art to use the same method. 

6. Claim 29 is rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply 
with the enablement requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to enable one skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and/or use the invention. As 
to claim 29, applicant fails to disclose U and V in the specification. 

7. Claim 3 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply with 
the enablement requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to enable one skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and/or use the invention. As 
to claim 3, Applicant in the invention's disclosure describes (see page 18, lines 1 1 and 
12) that the autocorrelation block 204 performs a frequency domain autocorrelation 
operation on the signal spectrum to obtain a power spectrum. Therefore, it is not clear 
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how the filtered autocorrelation function is computed from the filtered power spectrum 
as cited in claim 3. 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

8. Claim 51 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. As to claim 51, applicant claims "a memory medium 
comprising program instructions", however there are no instructions given in the body of 
claim; therefore the claims is vague. 

9. Claim 53 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. As to claim 53, applicant fails to disclose (in the claim) what a 
termination condition is. 

Claim Rejections - 35 USC § 101 

10. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

Claims 38-44 are rejected under 35 U.S.C. 101 because: as to claim 38, the 
claimed invention is directed to non-statutory subject matter because as a whole it does 
not accomplish a practical application. In order to accomplish a practical application, it 
must produce a " useful , concrete and tangible result." (see MPEP 2106, under section 

11. Determine What Applicant Has Invented and is Seeking to Patent, subsection A, 
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Identify and Understand Any Practical Application Asserted for the Invention.). 
Applicant in claim 38, recites an algorithm, however there is no practical application 
disclosed for this algorithm (i.e. there is no use cited in the claim for performing the 
whole process, e.g. claim does not recite that the process has been used for echo 
canceling and so on). 

Claim 51 is rejected under 35 U.S.C. 101 because the claimed invention is 
directed to non-statutory subject matter, because as a whole it does not accomplish a 
practical application. In order to accomplish a practical application, it must produce a 
"useful, concrete and tangible result." (see MPEP 2106, under section II, Determine 
What Applicant Has Invented and is Seeking to Patent, subsection A, Identify and 
Understand Any Practical Application Asserted for the Invention.). Applicant in claim 51 
recites " a memory medium comprising program instructions"; which is improper. 
Examiner suggests the use of "computer readable medium encoded with computer 
executable instructions". 

Claims 52-56 are rejected under 35 U.S.C. 101 because: as to claims 52 and 54, 
the claimed invention is directed to non-statutory subject matter because as a whole it 
does not accomplish a practical application. In order to accomplish a practical 
application, it must produce a " useful , concrete and tangible result." (see MPEP 2106, 
under section II, Determine What Applicant Has Invented and is Seeking to Patent, 
subsection A, Identify and Understand Any Practical Application Asserted for the 
Invention.). Applicant in claim 52 and 54, recites an algorithm, however there is no 
practical application disclosed for this algorithm (i.e. there is no use cited in the body of 
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claim for performing the whole process, e.g. Applicant does not cite that the process 
has been used for echo canceling and so on). 

Claim Rejections - 35 (JSC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

11. Claims 1- 4, 9, 11-13, 16, 17, and 49-51 are rejected under 35 U.S.C. 103(a) as 

being unpatentable over Limberg et al. (hereafter, referred as Limberg) (US 

2002/0051087) in view of Pham (US 2002/0191779). 

As to claims 1, 50 and 51, Limberg discloses a method/apparatus comprising: 

receiving an input signal from a channel (see Fig. 5, block 31 and paragraph 0005), 

wherein the input signal includes one or more major echoes and one or more minor 

echoes (see paragraph 0004, since applicant fails to determine the difference between 

the major and minor echoes; therefore, "echoes" as described by Limberg are broadly 

interpreted as one or more major and minor echoes), wherein the one or more major 

echoes and one or more minor echoes are introduced by the channel; identifying the 

one or more major echoes present in the input signal (see paragraph 0072); identifying 

the one or more minor echoes from a filtered autocorrelation function of the input signal 

(see Fig. 6, block 52 and paragraph 0072); identifying the one or more minor echoes 

from a filtered power spectrum of the input signal (see Fig. 5, blocks 35 and 43 and 

paragraph 0059). Limberg discloses all the subject matters claimed in claims 1, 50, and 
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51 , except for computing a channel spectrum estimate from the one or more major 
echoes and the one or more minor echoes; wherein the channel spectrum estimate is 
usable to remove at least a portion of the one or more major echoes and the one or 
more minor echoes from the input signal. Pham, in the same field of endeavor discloses 
an echo cancellation method, wherein, the channel spectrum has been computed from 
the one of more major echoes and the one or more minor echoes (see paragraphs 0059 
and 0075) (i.e. echoes with different amount of delay have been interpreted as major 
and minor echoes). Pham further discloses that the estimate is usable to remove at 
least a portion of the one or more major echoes and the one or more minor echoes from 
the input signal (see paragraphs 0069-0075). It would have been obvious to one of 
ordinary skill in the art at the time of invention to modify Limberg as suggested by Pham 
to take advantage of a fast echo canceller (see paragraph 0007) and cancel almost all 
the echoes in the system and increase the performance of the receiver. 

As to claim 2, Limberg further discloses performing a transform on the input 
signal to produce a spectral representation of the input signal (see paragraph 0058); 
Limberg discloses all the subject matters claimed in claimed 2, except that identifying 
the one or more major echoes and the operations of identifying the one or more minor 
echoes are performed using the spectral representation of the input signal. Pham 
further discloses that identifying the one or more major echoes and the operations of 
identifying the one or more minor echoes are performed using the spectral 
representation of the input signal (see Fig. 11 and paragraph 100). It would have been 
obvious to one of ordinary skill in the art at the time of invention to determine the 
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autocorrelation function of the input signal more accurately and therefore identify the 
echoes in the system more accurately and improve the echo cancellation process (see 
paragraph 190-192). 

As to claim 3, Limberg discloses that the filtered power spectrum is computed 
from the spectral representation of the input signal (see paragraph 0058); wherein the 
autocorrelation block performs a frequency domain autocorrelation operation on the 
signal spectrum to obtain a power spectrum (see paragraph 0058) (the claim has been 
interpreted in the light of spec). 

As to claim 4, Limber further discloses identifying the one or more major echoes 
comprises analyzing pulses in a signal representing a filtered cross-correlation 
between a training sequence and a window of the input signal (see paragraph 0068). 

As to claim 9, Limberg further discloses that the channel is a wireless 
communication channel (see paragraph 0002). 

As to claim 11, Limberg discloses a method comprising: receiving an input signal 
from a channel (see Fig. 5. block 31 and paragraph 0005), wherein the input signal 
includes one or more echoes introduced by the channel (see paragraph 0004, since 
applicant fails to determine the difference between the major and minor echoes; 
therefore, "echoes" as described by Limberg are broadly interpreted as one or more 
major and minor echoes); performing a transform on the input signal to produce a 
spectral representation of the input signal (see paragraph 0058). Limberg discloses all 
the subject matters claimed in claim 1 1 , except for determining the one or more echoes 
based on the spectral representation of the input signal; computing a channel spectrum 
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estimate from the one or more echoes; wherein the channel spectrum estimate is 
usable to remove at least a portion of the one or more echoes from the input signal. 
Pham, in the same filed of endeavor, discloses that identifying the one or more major 
echoes and the operations of identifying the one or more minor echoes are performed 
using the spectral representation of the input signal (see Fig. 11 and paragraph 100). It 
would have been obvious to one of ordinary skill in the art at the time of invention to 
determine the autocorrelation function of the input signal more accurately and therefore 
identify the echoes in the system more accurately and improve the echo cancellation 
process (see paragraph 190-192). Pham also discloses that the channel spectrum has 
been computed from the one of more major echoes and the one or more minor echoes 
(see paragraphs 0059 and 0075) (i.e. echoes with different amount of delay have been 
interpreted as major and minor echoes). Pham further discloses that the estimate is 
usable to remove at least a portion of the one or more major echoes and the one or 
more minor echoes from the input signal (see paragraphs 0069-0075). It would have 
been obvious to one of ordinary skill in the art at the time of invention to modify 
Limberg as suggested by Pham to take advantage of a fast echo canceller (see 
paragraph 0007) and cancel almost all the echoes in the system and increase the 
performance of the receiver. 

As to claim 12, Limberg further discloses determining one or more major echoes 
based on the spectral representation of the input signal and a spectral representation 
of a known training sequence (see paragraphs 0145); if there is only one major echo, 
determining the one or more minor echoes in a first manner based on the spectral 
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representation of the signal (see Fig. 6, block 52 and paragraph 0072); if there is more 
than one major echo, determining the one or more minor echoes in a second manner 
based on the spectral representation of the signal (see Fig. 5 blocks 35 and 43 and 
paragraph 0059). 

As to claim 13, Limberg further discloses that determining the one or more minor 
echoes in a first manner comprises determining the one or more minor echoes using a 
filtered autocorrelation function of the input signal (see Fig. 6, block 52 and paragraph 
0072); wherein determining the.one or more minor echoes in a second manner 
comprises determining the one or more minor echoes using a filtered power spectrum 
of the input signal (see Fig. 5 blocks 35 and 43 and paragraph 0059). 

As to claim 16, Limberg further discloses replacing (interpreted as adjusting) the 
input signal to remove at least a portion of the one or more echoes from the input 
signal based on the channel spectrum estimate (see paragraph 0055). 

As to claim 17, Limberg discloses that the input signal is a digital television 
signal (see the abstract and paragraph 0002). 

As to claim 49, Limberg discloses a signal receiver system for receiving an input 
signal from a channel (see Fig. 5, block 31 and paragraph 0005), wherein the input 
signal includes one or more major echoes and one or more minor echoes (see 
paragraph 0004, since applicant fails to determine the difference between the major 
and minor echoes; therefore, "echoes" as described by Limberg are broadly interpreted 
as one or more major and minor echoes), wherein the one or more major echoes and 
one or more minor echoes are introduced by the channel; identifying the one or more 
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major echoes present in the input signal (see paragraph 0072); identifying the one or 
more minor echoes from a filtered autocorrelation function of the input signal (see Fig. 
6, block 52 and paragraph 0072); identifying the one or more minor echoes from a 
filtered power spectrum of the input signal (see Fig. 5, blocks 35 and 43 and paragraph 
0059). Limberg is silent in disclosing that the apparatus comprising a memory 
configured to store program instructions and a processor configured to read and 
execute program instructions from the memory, wherein, in response to execution of 
the program instructions, the processor is operable to execute the above instructions, 
however inherently every communication system comprises a memory to store the 
program functions and a processor to read and execute program instructions from the 
memory. Limberg discloses all the subject matters claimed in claim 49, except for 
computing a channel spectrum estimate from the one or more major echoes and the 
one or more minor echoes; wherein the channel spectrum estimate is usable to remove 
at least a portion of the one or more major echoes and the one or more minor echoes 
from the input signal. Pham, in the same field of endeavor discloses an echo 
cancellation method, wherein, the channel spectrum has been computed from the one 
of more major echoes and the one or more minor echoes (see paragraphs 0059 and 
0075) (i.e. echoes with different amount of delay have been interpreted as major and 
minor echoes). Pham further discloses that the estimate is usable to remove at least a 
portion of the one or more major echoes and the one or more minor echoes from the 
input signal (see paragraphs 0069-0075). It would have been obvious to one of 
ordinary skill in the art at the time of invention to modify Limberg as suggested by 
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Pham to take advantage of a fast echo canceller (see paragraph 0007) and cancel 
almost all the echoes in the system and increase the performance of the receiver. 
12. Claims 38 and 39 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Chafee et al. (hereafter, referred as Chafee) (US 5,1 17,418), in view of Pham (US 
2002/0191779). 

As to claim 38, Chafee discloses a method for reducing echoes on a 
communication channel (see the abstract) comprising: (a) receiving a first stream of 
blocks of samples of an input signal (See Fig. 2); (b) computing a transform of each 
block of samples to generate a second stream of signal spectra (see column 5, lines 
37-40); (c) performing a frequency-domain correlation operation on each signal 
spectrum of the second stream to obtain a third stream of power spectra (column 6, 
lines 39-56); (d) filtering the third stream of power spectra to obtain a fourth stream of 
filtered power spectra (see column 5, lines 66-68); (e) computing an analytic signal S A 
by performing an inverse transform of a current one of the fourth stream of filtered 
power spectra over non-negative frequencies (see column 6, lines 1-3); (f) estimating 
complex coefficients for a set of echoes from an analysis of pulses in selected intervals 
of the analytic signal S A , given a current estimate of delay times for the set of echoes 
(see column 6, lines 15-19); (g) generating a revised channel spectrum estimate from 
phase changes of the estimated complex coefficients and the current estimate of the 
delay times (see column 6, lines 15-19); (h) repeating (e), (f), and (g) (see column 4, 
lines 26-28); (i) updating the set of echoes including delay times in response to an 
update condition (see column 6, lines 15-19). Chaffee discloses all the limitations in 



Application/Control Number: 10/621,293 Page 13 

Art Unit: 2611 

claim 38, except for performing a frequency domain auto -correlation on each signal 
spectrum. Pham, in the same field of endeavor, discloses a method for canceling the 
echo in the communication systems. Pham further discloses that the auto-correlation 
function of output signal 18 in the frequency domain (see Fig. 11) has been obtained in 
order to extract the information regarding the channel and cancel the echoes in the 
system (see paragraph 0044). It would have been obvious to one of ordinary skill in the 
art at the time of invention to modify Chaffee as suggested by Pham to use the auto- 
correlation function to extract the channel information (see paragraph 0044) and as the 
result suppress the echoes more efficiently. 

As to claim 39, Chaffee discloses that the update condition is a condition 
indicating that one or more of the delay times of the set of echoes have detectably 
changed since a last update (see column 6, lines 15-19, column 7, last paragraph and 
column 8, first paragraph). 

13. Claim 43 is rejected under 35 U.S.C. 103(a) as being unpatentable over Chafee 
and Pham, further in view of Applicant's admitted prior art (background of invention). 

As to claim 43, Pham discloses that filtering comprises performing an FIR 
filtration on the third stream of power spectra to obtain the fourth stream of 
filtered power spectra (see paragraph 0069). Neither Pham nor Chaffee disclose that 
there could be an MR filter used instead of the FIR filter. Applicant in the background of 
invention discloses (see page 3, last paragraph) that in noise cancellers an IIR filter 
can be used instead of the FIR filter. It would have been obvious to one of ordinary skill 
in the art at the time of invention to modify Pham and Chaffee to use an IIR filter to 
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cancel the longer delayed echoes in the system (as suggested by the Applicant's 
admitted prior art). 

14. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Limberg 
and Pham, further in view of Applicant's admitted prior art (background of invention). 

As to claim 10, Limberg and Pham disclose all the subject matters claimed in 
claim 1, except that the channel is a wired communication channel. Applicant in the 
background of invention (see page 1, lines 29-31) discloses that in certain wired 
transmission systems, multipath reflections can also occur. Therefore it would have 
been obvious to one of ordinary skill in the art at the time of invention to use an echo 
canceller (such as the one described by Pham or Limberg) in a wired communication 
system to more accurately cancel the echo in the system. 

Allowable Subject Matter 

15. Claims 40-42, 44 objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

16. Claims 45-48 would be allowable if rewritten in a way to overcome the objections 
cited in this office action. 

Conclusion 

17. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. (US 5,172,232). 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Leila Malek whose telephone number is 571-272-8731. 
The examiner can normally be reached on 9AM-5:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mohammad Ghayour can be reached on 571-272-3021. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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